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PNEUMATIC TIRE 

TECHNICAL FIELD 

[000 1] The present invention relates to a pneumatic tire having a 
puncture prevention function, and more particularly to a pneumatic tire 
having a self-seal function to prevent a rapid drop in tire pressure when the 
tire steps on a nail or the like at the time of running. 
BACKGROUND ART 

[0002] Along with development of express highways, in order to ensure 
safety of a vehicle when its tire steps on a nail or the like at the time of 
running, there have been proposed a number of pneimiatic tires which is 
made to prevent a rapid drop in pressure when the tire gets punctured. 
[0003] As such a pneumatic tire, there is one which prevents puncture in 
the following manner. Specifically, an adhesive sealant layer is previously 
formed on an inner surface of the tire in production of the tire, and, when a 
nail or the like reaches the inside of the tire, a sealant substance adheres to 
the nail or the like and exerts a sealing effect. 

[0004] The adhesive sealant is required not to allow the sealant substance 
to flow by centrifugal force due to high-speed running of the tire, and to exert 
the sealing effect in such a manner that the sealant substance adheres to a 
nail or the Uke when the tire steps on the nail or the like and is guided into a 
nail hole along with falling off of the nail or the like. 

[0005] Incidentally, as the pneumatic tire including the adhesive sealant 
layer, there has been disclosed a pneumatic tire in which a rubber 
composition containing polyisobutylene rubber, an inorganic filler, and 
peroxide is transformed into a sealant by utilizing its property that 
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polyisobutylene rubber is decomposed by peroxide (for example, see 
Japanese patent application publication No. Sho 53 (l978)-55802). 

[0006] However, in the foregoing pneumatic tire, the sealing effect 
achieved by the sealant substance is not always sufficient. As a result, it is 
required to increase the thickness of the adhesive sealant layer, thus causing 
an increase in weight of the tire. 
DISCLOSURE OF THE INVENTION 

[0007] It is an object of the present invention to provide a pneumatic tire 
of which self-seal function can be improved while an increase in weight of the 
tire is minimized. 

[0008] A pneumatic tire of the present invention to achieve the foregoing 
object has an adhesive sealant layer in a region corresponding to at least a 
tread portion on the inner side of the tire, the adhesive sealant layer being 
constituted from a rubber composition containing a rubber component to be 
decomposed by peroxide and 0.2 to 20 parts by weight of peroxide per 100 
parts by weight of the rubber component, in which fibrillated short fibers 
with an average length of 100 to 5000 n m are mixed and scattered. 
[0009] As described above, the fibrillated short fibers are mixed and 
scattered in the adhesive sealant layer. Thus, adherence of a sealant 
substance to an intruding object such as a nail is improved by the existence 
of the fibrillated short fibers. Consequently, excellent seal performance can 
be achieved even if the adhesive sealant layer is thinned, and increase in 
weight of the tire can be minimized. Moreover, the above-described 
fibrillated short fibers effectively suppress flow of the adhesive sealant layer. 
Thus, it is possible to more surely prevent movement of the seialant 
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substance due to centrifugal force in high-speed running. 
[0010] In a pneumatic tire including an inner liner layer on the inner side 
of the tire, it is preferable that an adhesive sealant layer is disposed on an 
inner side of the inner liner layer, and a cover sheet rubber layer is disposed 
on an inner surface of the adhesive sealant layer. Accordingly, the adhesive 
sealant layer may be formed by simultaneously performing decomposition of 
a rubber composition constituting the adhesive sesdant layer and 
vTilcanization of other constituent components of the tire. Thus, the 
pneumatic tire including the adhesive sealant layer on the inner side of the 
tire can be efficiently produced. 

[0011] As the fibrillated short fibers, it is preferable that short fibers 
having a cross section of a sea-island structure made from at least two kinds 
of polymers are used. To be more specific, it is preferable that short fibers 
having a cross section of a sea-island structure made from a polyvinyl alcohol 
polymer (A) and a water-insoluble polymer (B) are used, the fibers having a 
weight ratio (A)/(B) of 90/10 to 80/20. By use of the fibrillated short fibers 
described above, the seal performance can be significantly improved, and the 
flow of the sealant substance can be effectively prevented. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] Fig. 1 is a meridian half sectional view of a tire showing a 

pneumatic tire according to an embodiment of the present invention. 

[0013] Fig. 2 is an explanatory view for showing a self-seal function of the 

pneumatic tire of the present invention, 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0014] With reference to the accompanying drawings, a configuration of 
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the present invention will be described in detail below. In the respective 
drawings, the same constituent components are denoted by the same 
reference nimierals, and repetitive description will be omitted. 
[0015] Fig. 1 shows a pneumatic tire according to an embodiment of the 
present invention. Reference numeral 1 is a tread portion, 2 is a sidewall 
portion, and 3 is a bead portion. Between a left-right pair of bead portions 3 
and 3 is arranged a carcass layer 4. An end of the carcass layer 4 is folded 
from an inner side of the tire to an outer side thereof around a bead core 5. 
On an outer peripheral side of the carcass layer 4 in the tread portion 1, a 
belt layer 6 is provided. Moreover, on an inner side of the carcass layer 4, 
an inner liner layer 7 is provided. 

[0016] At a position corresponding to the tread portion 1 on an inner side 
of the inner Liner layer 7, an adhesive sealant layer 8 is disposed, in which 
fibrillated short fibers 9 are mixed and scattered. On an inner side of the 
adhesive sealant layer 8, a cover sheet rubber layer 10 is disposed, which 
covers an inner surface of the adhesive sealant layer 8. Note that the cover 
sheet rubber layer 10 covering the adhesive sealant layer 8 plays a role of 
preventing adhesion of the adhesive sealant layer 8 to a bladder surface in 
vulcanization of the tire, and of maintaining the adhesive sealant layer 8 to 
have a uniform thickness. 

[0017] Fig. 2 is an explanatory view for showing a self-seal function of the 
pnexxmatic tire described above. As shown in Fig. 2, when a nail 11 
penetrates to the adhesive sealant layer 8 on the inner side of the tire firom 
the tread portion 1 passing through the inner liner layer 7, a sealant 
substance closely adheres to the nail 11 to prevent air leakage. Moreover, 
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when the nail 11 is pulled out of the tread portion 1 by centrifugal force due 
to high-speed running, the sealant substance adhering around the nail 11 is 
drawn into a through-hole of the tread portion 1 to seal the hole. Thus, the 
air leakage is prevented. In this event, the larger the amount of the sealant 
substance drawn into the through-hole is, the more the sealing effect is 
improved. Moreover, the thicker the adhesive sealant layer 8 is, the more 
seal performance is improved. However, when the thickness of the adhesive 
sealant layer 8 is increased, weight of the tire is significantly increased. 
[0018] Accordingly, as described above, the fibrillated short fibers 9 are 
mixed and scattered in the adhesive sealant layer 8 disposed in a region 
corresponding to at least the tread portion 1 on the inner side of the tire. 
Thus, adhesion of the sealant substance to an intruding object such as a nail 
is improved. Accordingly, excellent seal performance can be achieved while 
the thickness of the adhesive sealant layer 8 is reduced. Moreover, the 
increase in weight of the tire can be minimized. 

[0019] In order to minimize the weight increase as much as possible while 
ensuring the seal performance, it is preferable that the thickness of the 
adhesive sealant layer 8 is set to 1 to 4 mm. If the thickness thereof is less 
than 1 mm, the seal performance becomes insufficient. If the thickness 
thereof exceeds 4 mm, the weight reduction effect becomes insufficient. 
[0020] The adhesive sealant layer 8 described above is obtained by 
heat-treating a rubber composition containing a rubber component to be 
decomposed by peroxide and 0.2 to 20 parts by weight of peroxide per 100 
parts by weight of the rubber component, in which fibrillated short fibers are 
mixed and scattered. 
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[0021] As the rubber component having a property of being decomposed by 
peroxide (hereinafter referred to as a peroxide-decomposable rubber 
component), polyisobutylene rubber or butyl rubber (IIR) can be cited. 
Butyl rubber is obtained by copolymerizing isobutylene and a small amount 
of isoprene. Usually, butyl rubber with a degree of imsaturation of not more 
than 2.2 mol% is used. 

[0022] Here, if a blending quantity of peroxide is less than 0.2 part by 
weight per 100 parts by weight of the peroxide -decomposable rubber 
component, the rubber component is not sufficiently decomposed. Thus, the 
sealing effect becomes insufficient. If the blending quantity thereof exceeds 
20 parts by weight, the decomposition progresses too far, thereby lowering 
viscosity. Consequently, the centrifugal force causes the sealant substance 
to flow in the high-speed running, thus maldng it difficult to maintain the 
seal performance across the entire tread portion 1. 

[0023] As peroxide, the following peroxide groups can be used, including- 
an acyl peroxide group (for example, benzoyl peroxide and p-chlorobenzoyl 
peroxide); a ketone peroxide group (for example, methyl ethyl ketone 
peroxide); a peroxy ester group (for example, t-butyl peroxyacetate, t-butyl 
peroxybenzoate, and t "butyl perox5^hthalate); an alkyl peroxide group (for 
example, dicumyl peroxide, di-t-butyl peroxybenzoate, and 1, 
3"bis(t"butylperoxyisopropyl)benzene); a hydroperoxide group (for example, 
t-butylhydroperoxide); and the like. 

[0024] In the rubber composition for sealant, another rubber component 
can be blended in addition to the peroxide-decomposable rubber component. 
This rubber component is not particularly limited as long as the component 
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can be used for tire. For example, isoprene rubber, styrene -butadiene 
rubber, butadiene rubber, natural rubber, and the like can be cited. 
[0025] Moreover, according to need, the following may be added to the 
rubber composition for sealant described above, which includes' a catalyst 
such as cobalt naphthenate to accelerate decomposition of the rubber 
component by peroxide; an inorganic filler such as carbon black and silica; an 
adhesive such as polybuteneJ and a plasticizer such as aromatic process oil, 
naphthenic process oil and paraf&nic process oil. However, clay is 
undesirable because clay inhibits decomposition by peroxide. 
[0026] As the fibrillated short fibers, it is preferable to use short fibers 
having a cross section of a sea-island structure made firom two kinds or more 
of polymers. These short fibers are mixed in the rubber composition 
constituting the sealant substance before the adhesive sealant layer is 
disposed on the inner side of the tire. Through this process, both ends of the 
short fibers having the cross section of the sea-island structure come loose to 
be in a fibrillated state by shearing stress on the rubber composition along 
with the mixing. Thus, the short fibers come to be in a state of being 
scattered in the adhesive sealant layer. These fibrillated short fibers have 
significant effects of improving the seal performance and of preventing the 
flow of the sealant substance, compared to those which are not fibrillated. 
[0027] The polymers constituting the short fibers are not particularly 
Hmited. However, it is preferable that the short fibers are made firom at 
least a polyvinyl alcohol polymer (A) and a water-insoluble polymer (B), and 
have a weight ratio (A)/(B) of 90/10 to 80/20. If the weight ratio (A)/(B) is 
outside of the above -described range, fibrillation becomes insufficient. Thus, 
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sufficient effects of improving the sesd performance and of preventing the 
flow of thiB sealant substance are not obtained. 

[0028] Moreover, an average length of the short fibers is adjusted to 100 to 
5000 ju m. If this average length is less than 100 ix m, sufficient effects of 
improving the seal performance and of preventing the flow of the sealant 
substance are not obtained. If the average length exceeds 5000 ii m, 
processability in mixing and extrusion of the rubber composition is lowered. 
Moreover, a blending quantity of the short fibers depends on the length 
thereof. Specifically, if the length of the short fibers is short, large amounts 
of short fibers are blended to achieve both of the seal performance and the 
processability. Meanwhile, if the length of the short fibers is long, a 
relatively small amount of short fibers are blended. For example, if the 
length of the short fibers is 4000 ix m, it is preferable that 1 to 5 parts by 
weight of short fibers are blended. 

[0029] The above-described pneumatic tire can be produced by use of the 
following method. Specifically, in the steps of producing a normal 
pneumatic tire, a sheet of a rubber composition for sealant (an adhesive 
sealant layer), in which fibrillated short fibers are scattered, is disposed in a 
region corresponding to at least a tread portion on an inner side of an 
unvulcanized tire. The unvulcanized tire thus formed is vulcanized to 
decompose a rubber component contained in the above-described rubber 
composition for sealant. Thus, the adhesive sealant layer 8 having the 
fibrillated short fibers scattered therein is formed. 

[Application Example] 
[0030] Eight lands of pneumatic tires (AppUcation Example 1 and 
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Comparative Examples 1 to 7) are produced, each having a tire size of 
205/65R15 and a punctureless structure. Specifically, in the pneumatic 
tires, respective adhesive sealant layers shown in Table 1 are provided on the 
inner side of the tires. 

[0031] The respective pneumatic tires are set to be the same except for 
configurations of the adhesive sealant layers, and seal performance and 
processability thereof are evaluated by use of the following method. The 
results of both evaluations are shown in Table 1. 

Method for evaluating seal performance : 
[0032] Ten nails having a nominal size of N75 (JIS A5508) are driven into 
a tread surface, and the nails are pulled out. Thereafter, the tires are let 
stand for 1 minute, and states of air leakage fi:om nail holes are observed. 
Subsequently, the number of nail holes with no air leakage is counted, 
thereby obtaining values of the seal performance. 

Method for evaluating processability- 
[0033] For rubber compositions constituting the respective adhesive 
sealant layers, ASTM-A method is performed according to ASTM D2230-77. 
Thereafter, the compositions are graded based on grading standard B. 
Accordingly, those with a grade of 6 points or more are evaluated to be good, 
and those with a grade of 5 points or less are evaluated to have difficulty in 
extrusion. 
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Polyisobutylene 
rubber (parts 
by weight) 

Dicumyl 
peroxide (parts 
by weight) 

Carbon black 
FEF (parts by 
weight) 

Polybutene (parts 
by weight) 

Fibrillated short 
fibers 4000 /zm 
(parts by weight) 

Fibrillated short 
fibers SO fi m 
(parts by weight) 

Fibrillated short 
fibers 7500 ^ m 
(parts by weight) 

Nylon short 
fibers 4000 fx m 
(parts by weight) 

Thickness 
(mm) 

Seal 

performance 

Processability 
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[0034] As is clear from Table 1, the tire of Application Example 1, in which 
the jftbrillated short fibers are mixed and scattered in the adhesive sealant 
layer, can achieve excellent seal performance, even though the thickness of 
the adhesive sealant layer is 2 mm. Meanwhile, the tires of Comparative 
Examples 1 to 6 have insufficient seal performance. The tire of 
Comparative Example 7 has difficulty in extrusion of a sheet of the adhesive 
sealant layer. 

INDUSTRIAL APPLICABILITY 

[0035] According to the present invention, an adhesive sealant layer is 
provided in a region corresponding to at least a tread portion on an inner 
side of a tire, the adhesive sealant layer being constituted from a rubber 
composition containing a rubber component to be decomposed by peroxide 
and 0.2 to 20 parts by weight of peroxide per 100 parts by weight of the 
rubber component, in which fibrillated short fibers with an average length of 
100 to 5000 iJL m are mixed and scattered. Thus, a better self-seal function 
can be achieved while an increase in weight of the tire is minimized. 
[0036] Although the preferred embodiment of the present invention has 
been described in detail above, it should be understood that various changes, 
alternatives, and substitutions can be made to the embodiment without 
departing from the spirit and scope of the present invention, which are 
defined by the attached claims. 
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